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ABSTRACT : 



PROBLEM TO BE SOLVED: To secure high connection reliability even with reduction in 
size of a via by forming the via nearly in a rectangular or elliptical shape. 

SOLUTION: A via 1 is formed in such a shape that is elongated in the direction in which 
there is room to spare to prevent reduction in a connection area of the via 1 itself even 
with reduction in diameter. The shape of the via 1 is nearly rectangular such as 
' iectenguTarrrectangular with rounded corners, and elliptical, but preferably is elliptical 
since a good etching characteristic and a good laser processibility can be achieved. For 
example, the via 1 is formed in a shape of an ellipse 50 urn wide and 100 urn long, with 
the longitudinal dimension being twice as long as the transverse dimension. Due to this 
shape of the via 1 , a connection strength and a conductor resistance value of the via 1 can 
be the same as those of a larger via, thereby obtaining the same wiring density as with a 
smaller via. 
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PROBLEM TO BE SOLVED: To secure high connection reliability even 
with reduction in size of a via by forming the via nearly in a rectangular 
or elliptical shape. 

SOLUTION: A via 1 is formed in such a shape that is elongated in the 
direction in which there is room to spare to prevent reduction in a 
connection area of the via 1 itself even with reduction in diameter. The 
shape of the via 1 is nearly rectangular such as rectangular, rectangular 
with rounded corners, and elliptical, but preferably is elliptical since a 
good etching characteristic and a good laser process ibility can be 
achieved. For example, the via 1 is formed in a shape of an ellipse 50 \i 
m wide and 100 long, with the longitudinal dimension being twice as 
long as the transverse dimension. Due to this shape of the via 1 , a 
connection strength and a conductor resistance value of the via 1 can 
be the same as those of a larger via, thereby obtaining the same wiring 
density as with a smaller via. 




f 

m 



i 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application converted 
registration] 



http://wwwl9.ipdl.n^ 1 1 1P1 .... 4/26/2005 



Searching PAJ 



Page 2 of 2 



[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



http://wwwl9.ipdLncipi.go jp/PAl/result/detail/main/wAAA2wa42yDA412151 1 1 1P1.... 4/26/2005 



JP,2000-151111,A [CLAIMS] 



Page 1 of 1 



* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 



1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The substrate for semiconductor devices characterized by said Bahia being an abbreviation rectangle or an ellipse in the 
substrate for semiconductor devices with which it has the printed-circuit section to which the wiring layer arranged at insulating-layer 
a top and the bottom through Bahia which has two or more wiring layers and insulating layers which were accumulated by turns, and 
was established in the insulating layer is connected, and a semiconductor chip is carried on said printed-circuit section. 
[Claim 2] The substrate for semiconductor devices according to claim 1 characterized by being the direction as the direction of the 
circuit pattern which it comes to extend from Bahia, or an adjoining circuit pattern where the sense of the longitudinal direction of 
Bahia of said abbreviation rectangle or an ellipse is the same. 

[Claim 3] Claim 1 to which the dimension of a longitudinal direction [ as opposed to the dimension of the direction of a short hand in 
said abbreviation rectangle or ellipse ] is characterized by being 1 .5 to 5 times, or the substrate for semiconductor devices according to 
claim 2. 

[Claim 4] The substrate for semiconductor devices of claim 1 which the wiring layer of the Bahia top is formed by plating, and the 
path of the longitudinal direction of said Bahia is twice [ more than ] the thickness of the wiring layer of the Bahia top, and the path of 
the direction of a short hand is 2 double less or equal of the thickness of the wiring layer of the Bahia top, and is characterized by 
filling up Bahia with plating thru/or claim 3 given in any 1 term. 

[Claim 5] The substrate for semiconductor devices characterized by said Bahia being the combination of the configuration of an 
abbreviation rectangle or an ellipse in the substrate for semiconductor devices with which it has two or more wiring layers and 
insulating layers which were accumulated by turns , and has the printed-circuit section to which the wiring layer arranged through 
Bahia established in the insulating layer at insulating-layer a top and the bottom is connected , and a semiconductor chip is carried on 
said printed-circuit section . 

[Claim 6] The substrate for semiconductor devices of claim 1 characterized by filling up said Bahia with the conductive ingredient 
thru/or claim 3, and claim 5 given in any 1 term. 

[Claim 7] The substrate for semiconductor devices according to claim 6 characterized by performing said restoration with plating. 
[Claim 8] The substrate for semiconductor devices according to claim 7 with which said plating is characterized by being copper 
plating or nickel plating. 



[Translation done.] 
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* notices * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the good substrate for semiconductor devices of connection dependability and an 
electrical property, also when the substrate for semiconductor devices manufactured using the build up method is started, especially a 
wiring consistency becomes high and the magnitude of Bahia becomes small. 
[0002] 

[Description of the Prior Art] Electronic equipment is asked for a miniaturization and thin shape-ization so that it may be represented 
by the personal computer etc. in recent years. Therefore, in order to also ask an internal printed wired board for a miniaturization and 
thin shape-ization and to realize it, the width of face of a circuit pattern is thin, a gap is small, and the so-called high density wiring 
called multilayering of a wiring layer and minor-diameter-izing of Bahia which connects between wiring layers is called for. 
Moreover, if a thin insulating substrate and thin copper foil are used in order to form the thin insulating layer accompanying thin- 
shape-izing, and a thin wiring layer, ingredient cost will go up. 

[0003] The printed wired board using the build up method as a printed wired board which solved these problems is known. This 
approach forms a multilayer printed wiring board by repeating the process of forming a circuit pattern on an insulating substrate, 
forming an insulating layer on it, forming a circuit pattern on it further, and forming an insulating layer further. This printed wired 
board is used also as a substrate for semiconductor devices which carries directly not only how as a parent substrate of carrying 
electronic parts, such as an IC package which carries a semiconductor chip on a leadframe and is obtained by carrying out a resin seal, 
and resistance components, capacitor components, to be used but an unit or two or more semiconductor chips, are gestalten, such as a 
ball grid array (BGA) and a grid-of-pins array (PGA), and is carried in a parent substrate as a semiconductor device. These 
semiconductor devices are also called the multi chip module (MCM) and the single chip module (SCM). 

[0004] The example of the printed wired board using the build up method is explained according to drawing 5 . A circuit pattern 52 is 
first formed like drawing 5 (a) on the insulating substrate 5 1 which consists of rigid ingredients, such as a glass epoxy group plate. In 
this case, the method of forming a circuit partem by etching using a double-sided copper-clad glass epoxy group plate is simple, and it 
is good. Then, the photosensitive epoxy resin of the part 54 which applies a photosensitive epoxy resin, forms an insulating layer 53 
like drawing 5 (b), and forms Bahia is exposed and developed, and is removed. Thus, detailed Bahia can be obtained by forming Bahia 
at exposure and a development process. In addition, in view of the point that the method of applying resin in formation of an insulating 
layer can form an insulating layer simply by uniform thickness, it is desirable and screen printing, the curtain coat method, and the 
spin coat method are applied as the method of application. Polyimide resin, acrylic resin, etc. are used for others as an ingredient of an 
insulating layer. In addition, the approach of forming Bahia in insulating resin may be adopted using laser, such as not the approach of 
forming Bahia at exposure and a development process using a photopolymer as mentioned above but carbon dioxide laser, and an 
YAG laser, an excimer laser. In this case, insulating resin does not need to be a photosensitive ingredient And like drawing 5 (c), 
copper foil is formed with nonelectrolytic plating and electrolysis plating at an insulating-layer 53 top, Bahia 55 is formed, and a 
circuit pattern 56 is formed by etching the formed copper foil. Under the present circumstances, nonelectrolytic plating is a thing gives 
conductivity on an insulating layer and make it the electrolysis plating of attained and to perform for accumulating, in addition — 
circuit pattern formation - both a subtractive process and an additive process — although — it is applicable. Next, as shown in drawing 
5 (d), an insulating layer 57 is formed in the whole surface, and exposure development of the Bahia section is carried out. The 
approach of formation is the same as the approach used at the process of drawing 5 (b), and is good. Furthermore, the through tube 58 
for through holes is formed using a drill. And it galvanizes at the same process as drawing 5 (c), and Bahia 59 and a through hole 60 
are formed ( drawing 5 (e)). In this case, a through hole 60 has the desirable one where an aperture is smaller if possible so that it may 
not become the failure of high density formation of a circuit pattern. Then, a circuit partem 61 is formed by etching. In this case, the 
copper foil of a field opposite to the side in which the surface wiring layer was formed is also etched into coincidence, and let it be the 
pattern 62 of a voltage plane. And the solder resist 63 which protects a circuit pattern 6 1 and the pattern 62 of a voltage plane is 
formed, and a printed wired board is completed ( drawing 5 R> 5 (f)). Bahia known from the former which was explained above had 
the circular flat-surface configuration, and, also as for Bahia formed by the so-called FOTORJSO method which used the 
photopolymer, and Bahia formed with the laser process, it was [ the flat-surface configuration ] common that it was circular. 
[0005] By the way, by technical progress in recent years, it is tended increasingly to reduce the dimension of a circuit pattern, and 
what also has smaller Bahia is called for. However, the pitch of the Bahia section had to be enlarged as compared with the dimension 
of a circuit pattern. In order to raise the connection dependability of Bahia, the hole of a certain amount of magnitude was opened, it 
was quite larger than the magnitude of a hole, and the magnitude of a land needed to be set up. However, if the dimension of Bahia is 
simply made small, the cross-sectional area of Bahia will become small by the square of the dimension (radius) of Bahia. And in the 
build up method, connection between the wiring layers of Bahia and the bottom is made by the base of Bahia, and the top face of a 
bottom wiring layer. Therefore, it is still more difficult for it to be stabilized and to secure the flow of the vertical layer in the Bahia 
section. That is, telescopic motion occurs in the thickness direction of an insulating layer by generation of heat at the time of reliability 
trials and component mounting, such as a spalling test, and use. If the dimension of Bahia is made small, it is becoming impossible to 
maintain sufficient connection resilience, also when satisfactory if the connection resilience of the Bahia vertical layer at this time has 
the large dimension of Bahia like before since it is proportional to the cross-sectional area of Bahia mostly. Furthermore, increase of 
the resistance of Bahia affects the propagation property of a signal, and effect becomes remarkable, so that the frequency is high. 
Moreover, if the dimension of Bahia is small, the trouble on manufacture — become or being hard of resist pattern formation becomes 
that plating deposits in Bahia difficultly — will also come out. 
[0006] 
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[Problem(s) to be Solved by the Invention] The place which this invention was made paying attention to such a trouble, and is made 
into the technical problem It is being able to secure high connection dependability and offering the structure of Bahia which can be 
attained to coincidence for maintenance of the propagation property of a signal, and stabilization of a manufacture process, also when 
the dimension of Bahia is made small. The circuit pattern of high density with therefore, high dependability Moreover, it is in having 
the outstanding propagation property of a signal, being stabilized further, and offering the substrate for semiconductor devices which 
can be manufactured. 
[0007] 

[Means for Solving the Problem] This invention is what solves this technical problem. Invention of claim 1 It has the printed-circuit 
section to which the wiring layer arranged at insulating-layer a top and the bottom through Bahia which has two or more wiring layers 
and insulating layers which were accumulated by turns, and was established in the insulating layer is connected. And in the substrate 
for semiconductor devices with which a semiconductor chip is carried on said printed-circuit section, it considers as the substrate for 
semiconductor devices characterized by said Bahia being an abbreviation rectangle or an ellipse. 

[0008] Invention of claim 2 of this invention is taken as the substrate for semiconductor devices according to claim 1 characterized by 
being the direction as the direction of the circuit pattern which it comes to extend from Bahia, or an adjoining circuit pattern where the 
sense of the longitudinal direction of Bahia of said abbreviation rectangle or an ellipse is the same. 

[0009] Invention of claim 3 of this invention is taken as claim 1 to which the dimension of a longitudinal direction [ as opposed to the 
dimension of the direction of a short hand in said abbreviation rectangle or ellipse ] is characterized by being 1.5 to 5 times, or the 
substrate for semiconductor devices according to claim 2. 

[0010] As for invention of claim 4 of this invention, the wiring layer of the Bahia top is formed by plating. The path of the longitudinal 
direction of said Bahia is twice [ more than ] the thickness of the wiring layer of the Bahia top. And it considers as the substrate for 
semiconductor devices of claim 1 which the path of the direction of a short hand is 2 double less or equal of the thickness of the wiring 
layer of the Bahia top, and is characterized by filling up Bahia with plating thru/or claim 3 given in any 1 term. 
[001 1] Invention of claim 5 of this invention is taken as the substrate for semiconductor devices characterized by for said Bahia to be 
the combination of the configuration of an abbreviation rectangle or an ellipse in the substrate for semiconductor devices with which it 
has two or more wiring layers and insulating layers accumulated by turns , and it has the printed circuit section to which the wiring 
layer arranged through Bahia established in the insulating layer at insulating layer a top and the bottom is connected , and a 
semiconductor chip is carried on said printed circuit section . 

[0012] Invention of claim 6 of this invention is the substrate for semiconductor devices of claim 1 characterized by filling up said 
Bahia with the conductive ingredient thru/or claim 3, and claim 5 given in any 1 term. 

[0013] Invention of claim 7 of this invention is taken as the substrate for semiconductor devices according to claim 6 with which said 
restoration is characterized by being carried out with plating. 

[0014] Said plating uses invention of claim 8 of this invention as the substrate for semiconductor devices according to claim 7 

characterized by being copper plating or nickel plating. 

[0015] 

[Embodiment of the Invention] The substrate for semiconductor devices of this invention is explained below at a detail based on an 
operation gestalt. Namely, it tends to form Bahia of the lengthened configuration in the direction which has allowances in a tooth 
space in order not to make connection area of Bahia itself small, even if invention concerning claim 1 makes the path of Bahia small, 
this — the connection resilience of the Bahia section, and a conductor — a wiring consistency equivalent to the case where Bahia is 
made small can be obtained, maintaining resistance at bigger Bahia and a bigger EQC. Moreover, it can turn one on the process of the 
plating and etching of Bahia, and stability equivalent to big Bahia can be acquired. Although abbreviation rectangles, such as a 
rectangle, a rectangle which rounded off the corner of a corner, and an ellipse, can be used as a configuration of Bahia, since plating 
liquid cannot enter into the comer of a rectangular comer easily, the configuration of an ellipse can be used from a point with good 
etching property and laser-processing nature desirable still more suitably [ the rectangle which rounded off the comer of a comer ] in 
the case of plating. 

[0016] And in invention according to claim 2, when connecting with a lower wiring layer from the upper wiring layer in Bahia, and 
the longitudinal direction of Bahia is the same as the direction of wiring, in many cases, it is generous, and even if the tooth space of 
this direction lengthens Bahia, it does not reduce a wiring consistency in comparison. Moreover, since Bahia is adjoined and two or 
more wiring is running in parallel when a wiring consistency is high, it is effective in the wiring consistency fall prevention by Bahia 
to make in agreement the direction of wiring and the longitudinal direction of Bahia at least in this wiring layer. Although drawing 1 is 
one example of this invention, as it is shown in drawing, Bahia with a 50 micrometer die length [ like this invention / of **** ] of 100 
micrometers can be arranged, without influencing the wiring consistency of the pattern whose wiring pitch is 100 micrometers, but if it 
is going to put in conventional phi 1 00-micrometer Bahia here as it is, as shown in drawing 3 , it becomes impossible to form 
neighboring wiring of two, and a wiring consistency will fall remarkably. Moreover, even if it extends some wiring pitches and 
optimizes them, wiring of about 1 duty can be formed. 

[0017] Next, invention according to claim 3 shows the magnitude which can be used as Bahia. That is, the proportion of the 
longitudinal direction to the dimension of the direction of a short hand can use a 1 .5 to 5 times as many thing as this. Only connection 
dependability equivalent to a circular thing can be expected to be 1 .5 or less times to the dimension of the direction of a short hand. 
Moreover, area becomes it large that they are 5 or more times too much, and a wiring consistency falls. Generally, the layer of an 
insulating-layer top and the bottom will check the flow of wiring of the direction of a short hand remarkably, when the wiring 
direction which becomes main becomes 5 or more times since it wires so that it may intersect perpendicularly mutually in order to 
raise wiring effectiveness. 

[0018] Next, by invention according to claim 4, the thickness of the wiring layer of the Bahia top shows the magnitude which can be 
used as Bahia. That is, the wiring layer of the Bahia top is formed by plating, the dimension of the longitudinal direction is twice 
[ more than ] the thickness of the wiring layer of the Bahia top, and the dimension of the direction of a short hand is 2 double less or 
equal of the thickness of the wiring layer of the Bahia top. And Bahia is further filled up with plating. Since the dimension of a 
longitudinal direction has set up the more than twice of the thickness of the wiring layer of the Bahia top, it is connectable with high 
connection dependability, since the dimension of the direction of a short hand is 2 double less or equal of the thickness of the wiring 
layer of the Bahia top, wiring of a high consistency can be enabled, and the interior of Baia can be further filled up with plating 
certainly. 

[001 9] Next, in invention of claim 5, when connecting with a lower wiring layer from the upper wiring layer in Bahia, and the upper 
wiring layer and a lower wiring layer are not parallel, the fall of a wiring consistency can be prevented by making the configuration of 
Bahia into the form which combined Bahia of an abbreviation rectangle parallel to each wiring layer, or an ellipse. 
[0020] Next, it is easy by embedding Bahia by the conductive matter in invention of claims 6-8 for a front face to become smooth and 
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to form a resist fine pattern formation and on it. moreover, the connection resilience of Bahia - rising — a conductor - resistance 
decreases and connection dependability increases. Furthermore, the degree of freedom of a design improves by forming Bahia in piles 
on Bahia. 

[0021] Since this inventions are the above contents, also when the dimension of Bahia is made small, they can secure high connection 
dependability and have the operation which makes maintenance of the propagation property of a signal, and stabilization of a 
manufacture process the structure of Bahia which can be attained to coincidence. 
[0022] 

[Example] Next, the concrete example of this invention is explained below with reference to a drawing at a detail. 
[0023] <Example 1> The substrate for semiconductor devices of this example has Bahia of width of face of 50 micrometers, and a die- 
length lOOmicrometer ellipse, and the ratio of the dimension of the longitudinal direction to the dimension of the short hand approach 
of Bahia has become twice. And this substrate for semiconductor devices is manufactured through a process as shown in drawing 5 . 
[0024] First, the front face of the copper clad laminate ( trade name CCL-EL170 by Mitsubishi Gas Chemical Co., Inc.) with a 
thickness of 1.2mm which stuck copper foil with a thickness of 18 micrometers on the front face of a GARASU epoxy resin is washed, 
and the dry film ( trade name FOTEKKU by Hitachi Chemical Co., Ltd.) used as the etching resist for forming a circuit pattern in 
copper foil at a next process was stuck. The mask film in which the negative pattern of desired wiring was formed was piled up, 
negatives were exposed and developed, and the etching resist pattern was formed on copper foil. The copper foil part which sprayed 
the ferric-chloride solution by the spray and exposed it was dissolved, and it removed. The sodium-hydroxide solution was sprayed by 
the spray and etching resist was exfoliated completely. The circuit pattern used as the lowest layer was formed on the GARASU epoxy 
resin substrate through the above process. 

[0025] in order [ next, ] to raise the adhesion of a circuit pattern and the insulating resin formed next -- melanism — processing called 
processing was performed and the coat of copper oxide was formed in the circuit pattern front face. With screen printing, 
photopolymer ink (Asahi National-chemical-laborator trade name DPR- 105) was printed so that it might become about 30 
micrometers in thickness, and it was dried. After exposing in piles the mask film which has a sunspot used as Bahia of width of face of 
50 micrometers, and a die-length lOOmicrometer ellipse, the parts of width of face of 50 micrometers on which 1, 1, and 1- 
trichloroethane was sprayed by the spray and which light did not hit, and a die-length lOOmicrometer ellipse were removed. 
[0026] In addition, when, and it was about phi80micrometer, there are no remnants and negatives could be finely developed [ whose 
Bahia is ] like before, but when it became about phi50micrometer, since a developer was not able to go into the interior easily, 
negatives were hard to be developed to the bottom, and all Bahia had become defective continuity. That is, the resolution limit of this 
condition of this insulating resin is set to 50-80 micrometers. Then, by making Bahia into width of face of 50 micrometers, and an 
ellipse with a die length of 100 micrometers like this invention, if the direction of a short hand of a longitudinal direction of Bahia is 
larger than it enough to below a resolution limit value, development will become possible, without remnants remaining in the bottom 
of Bahia. According to the above process, the hollow of the resin used as Bahia of an ellipse was formed. 

[0027] Furthermore, after baking for about 60 minutes at 130 degrees and stiffening resin, it processed with the permanganic acid 
solution, the resin front face was roughened, non-electrolytic copper plating and electrolytic copper plating were performed in order, 
and the coat of copper with a thickness of about 20 micrometers was formed in the whole insulating resin surface surface and Bahia. 
Then, the circuit pattern of a two-layer eye was formed by passing through the same production process as circuit partem formation of 
the lowest layer. The substrate for semiconductor devices of this invention was obtained at the above process. 

[0028] <Example 2> The substrate for semiconductor devices concerning the gestalt of this operation has Bahia of width of face of 30 
micrometers, and a die-length 60micrometer ellipse, and the ratio of the dimension of the longitudinal direction to the dimension of the 
short hand approach of Bahia has become twice. And this substrate for semiconductor devices is manufactured through a process as 
shown in drawing 5 . 

[0029] First, the phi300micrometer hole was made and plated to the copper clad laminate (trade name CCL-EL1 70 by Mitsubishi Gas 
Chemical Co., Inc.) with a thickness of 0.4mm which stuck copper foil with a thickness of 18 micrometers on the front face of a 
GARASU epoxy resin, and it was made to flow through a front flesh side. A front face is washed and the dry film (trade name 
FOTEKKU by Hitachi Chemical Co., Ltd.) used as the etching resist for forming a circuit pattern in copper foil at a next process was 
stuck. The mask film in which the negative pattern of desired wiring was formed was piled up, negatives were exposed and developed, 
and the etching resist pattern was formed on copper foil. The copper foil part which sprayed the ferric-chloride solution by the spray 
and exposed it was dissolved, and it removed. The sodium-hydroxide solution was sprayed by the spray and etching resist was 
exfoliated completely. The circuit pattern used as the lowest layer was formed on the GARASU epoxy resin substrate through the 
above process. 

[0030] in order [ next, ] to raise the adhesion of a circuit pattern and the insulating resin formed next - melanism — processing called 
processing was performed and the coat of copper oxide was formed in the circuit pattern front face. By the curtain coat method, 
photopolymer ink (Ciba-Geigy Japan trade name pro BIMA 52) was printed so that it might become about 50 micrometers in 
thickness, and it was dried. In order to form comparatively big patterns other than the part used as Bahia, after exposing in piles the 
mask film which has the pattern which shades this part, the resin of a part upon which the pro BIMA developer was sprayed by the 
spray, and light did not shine was removed. After having raised temperature to 130 degrees C further, having baked for 60 minutes, 
after baking at 100 degrees C for 30 minutes, and stiffening resin, buffing of the front face was carried out and surface irregularity, the 
canopy top generated in development, and the hard coat generated by exposure were removed. 

[0031] Next, the hollow with a width of face [ of 30 micrometers ] and a die length of 60 micrometers used as Bahia was formed with 
the ultraviolet-rays laser beam machine (trade name model 5 100 laser-beam-machining equipment made from ESI). At this time, beam 
diameter phi30micrometer laser was processed with the swing in the range with a width of face of 60 micrometers, and the target 
configuration was acquired. Thus, having carried out processing of those other than Bahia independently Since the ultraviolet-rays 
laser beam machine fits processing of an about [ phi30-50micrometer ] small hole to the ability to form only Bahia which is about 
phil00-125micrometer since this photopolymer ink is inferior in definition, what has both patterns of the magnitude beyond diameter 
Bahia of the minimum, about 1 50-micrometer Bahia, or it like this example -- FOTORISO — the combination of law and a laser 
process is useful. 

[0032] Furthermore, it processed with the permanganic acid solution, the resin front face was roughened, non-electrolytic copper 
plating and electrolytic copper plating were performed in order, and the coat of 1 0- 1 3-micrometer copper was formed in 1 5 
micrometers in thickness, and Bahia all over the insulating resin front face as shown in drawing 4 . 

[0033] In addition, since the plating coat of the upper part of Bahia would become thick and an entry part would be closed while 
plating attaches only 2-7 micrometers in Bahia if conventional phi30-micrometer Bahia is galvanized on the same conditions, the 
dependability of Bahia could not but be what was remarkably inferior. Thus, by making Bahia into an ellipse from a perfect circle, 
especially the connection dependability of about [ phi30micrometer ] diameter Bahia of the minimum has improved sharply. Then, the 
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circuit pattern of the two-layer eye which has the land of the shape of a matrix for forming a solder ball in the opposite side for the 
pattern which has a pad for flip chip loading in one side was formed by passing through the same production process as circuit pattern 
formation of the lowest layer. The substrate for semiconductor devices of this invention was obtained at the above process. 
[0034] <Exarnple 3> The substrate for semiconductor devices of this example has Bahia of width of face of 50 micrometers, and a die- 
length 80micrometer ellipse, and the ratio of the dimension of the longitudinal direction to the dimension of the direction of a short 
hand of Bahia has become 1 .6 times. And this substrate for semiconductor devices is manufactured through a process as shown in 
drawing 5 . 

[0035] First, the liquid which uses a sulfuric acid and a hydrogen peroxide as a principal component washes the front face of the 
copper clad laminate (the Mitsubishi Gas Chemical Co., Inc. make, trade name CCL-EL1 70) with a thickness of about 0.6mm which 
stuck 1 8-micrometer copper foil on both sides, about 80-degree C desiccation Ayr is immediately sprayed after rinsing, there is no dirt, 
and the surface state changed into the uniform condition. The dry film (trade name FOTEKKU by Hitachi Chemical Co., Ltd.) with a 
thickness of 40 micrometers it is thin to the etching resist for forming a circuit pattern in copper foil at a next process was stuck on 
both sides. After the dry film resist of the irradiated section changed the glass mask in which the negative pattern of desired wiring 
was formed into the condition of being hard to dissolve with a developer, by irradiating superposition and ultraviolet rays, the 
developer containing a sodium carbonate was sprayed by the spray, the resist of a part which ultraviolet rays did not hit was removed, 
and the desired circuit pattern and the pattern of the same dry film resist were formed. Dissolution removal of the copper foil part 
which sprayed about 50-degree C cupric-chloride solution, and was exposed was carried out, and the circuit pattern of the lowest layer 
was formed by spraying a sodium-hydroxide solution by the spray 5 about 50-degree C%, and subsequently, exfoliating a dry film 
resist. 

[0036] next, melanism — it processed and the coat of copper oxide was formed in the circuit pattern front face. By screen-stencil, 
photopolymer ink (the Taiyo Ink Mfg. make, trade name PSR-4000) was left until it printed so that it might become the thickness of 
about 40 micrometers, and the front face dried in oven the Beto ** or extent which is not and it returned to the room temperature. 
Ultraviolet rays were irradiated so that alignment of the mask which has the nontransparent pattern of die length of 80 micrometers 
and a width-of-face 50micrometer ellipse might be carried out and superposition and light exposure might become 500 - 800 mJ/cm2. 
In addition, the mask used at this time used that by which the protection-from-light pattern of chromium was formed on quartz glass. It 
is difficult from the mask engine performance to use the glass mask and film mask of a cheap emulsion, to be stabilized and to resolve 
the pattern of die length of 80 micrometers, and a width-of-face 50micrometer ellipse. And the crevice of the resin which develops 
negatives with a sodium-carbonate solution and serves as Bahia was formed. 

[0037] And after putting into 130-degree C oven for 1 20 minutes and stiffening resin, the resin front face was roughened with the 
potassium permanganate solution, and the irregularity of the good uniform and detailed resin of the adhesion of plating was formed. 
The exposure by which the good copper front face which does not have the remnants of resin in the Bahia bottom was stabilized at this 
time has been checked. Although the crevice which is stabilized even phi80micrometer and serves as Bahia as well as 
phi50micrometer was not able to be formed when it was going to form usual circular Bahia like before, the high quality mask with 
which the protection-from-light pattern of chromium was formed on quartz glass was used, and it became possible by making Bahia 
into an ellipse. Thus, enlarging to the diameter of Bahia which can resolve [ of circular Bahia ] the dimension of the direction of a 
major axis of Bahia, even if the direction of a minor axis of Bahia is the dimension which is resolution threshold value extent when 
resolving Bahia near the resolution threshold value of a photopolymer, and the edge of a partem were clear, and definition and its 
stability improved sharply by using the high quality mask which has the protection-from-light section and the high transparency 
section of permeability excellent in protection-from-light nature. 

[0038] Next, nonelectrolytic plating and electrolysis plating were performed in order, and the coat of about 23-micrometer copper was 
formed in the resin front face. At this time, the crevice which removed the photopolymer was completely fill uped with copper plating, 
and changed into the condition that the front face called fill DOBAJA is smooth. When it was going to form circular Bahia like before, 
in phi80micrometer Bahia, plating could not finish being buried, a crevice was not able to remain in a front face, and perfect fill 
DOBAIA was not able to be obtained. That is, when it is going to fill up Bahia with plating, it is based on the depth of plating 
conditions or a crevice, the surface plating thickness set point, etc., but when it becomes a diameter beyond two to 3 times or it of 
surface plating thickness, it is difficult [ it ] to fill Bahia completely. For example, if 30-40 micrometers and the diameter of Bahia are 
set more than phi80micrometer and surface plating thickness is set to 10-20 micrometers for the depth of a crevice, even if it is going 
to embed Bahia and galvanizes, a crevice will remain. On the contrary, in order to have embedded Bahia on this condition, the 
diameter of Bahia had to be made about phi60micrometer or into less than [ it ], and surface plating thickness had to be made thick to 
about 40 micrometers or more (when insurance is seen, it is 60 micrometers or more). When it became so, there was a problem that it 
became difficult for it to be stabilized and to form the crevice not more than phi80micrometer phi50micrometer etc., or formation of a 
detailed circuit with a conductor width of about 50 micrometers became difficult. 

[0039] On the other hand, in this invention, since the volume of a crevice and the cross section of the direction of a minor axis which 
must be embedded by forming Bahia of the ellipse of the major axis of 80 micrometers and 50 micrometers of minor axes decrease 
and the crevice itself becomes a configuration advantageous to embedding instead of forming phi80micrometer circular Bahia, it 
comes to bury and put, without making surface plating thickness increase. 

[0040] In addition, when a crevice is circular, it is generally decided by the ratio of the plating volume of the crevice when attaching 
uniform plating to a front face and a crevice, and the volume of the crevice itself whether to bury by plating and put. Although it will 
be buried [ count top usual plating or ] if this ratio is 1 : 1, at least about 1 : l.five to 1 :2 ratio can fill a crevice in stopgap plating. Since 
the Bahia cross section of a minor axis embeds and it becomes dominance from the volume of a crevice as conditions when a crevice 
is made into an ellipse in addition to it, it can embed on condition that the circle of the almost same path as a minor axis. Therefore, 
since stopgap plating and the combination of ellipse Bahia can do embedding of Bahia where the Bahia cross-sectional area is fully 
secured, its merit is large. 

[0041] Then, the insulating layer and Bahia of a two-layer eye, and the circuit pattern of the 3rd layer were formed by forming the 
circuit pattern of a two-layer eye and passing through the still more nearly same production process as formation of above-mentioned 
insulating layer and Bahia, and the production process same subsequently as circuit pattern formation of the lowest layer again by 
passing through the same production process as circuit pattern formation of the lowest layer. The resin film (solder resist) for finally 
protecting a surface circuit pattern was formed. The substrate for semiconductor devices of this invention was obtained at the above 
process. 

[0042] <ExampIe 4> The substrate for semiconductor devices of this example has Bahia of the cross-joint mold which rotated 90 
degrees and combined Bahia of width of face of 35 micrometers, and a die-length 70micrometer ellipse, and the ratio of the dimension 
of the longitudinal direction to the dimension of the direction of a short hand of substantial Bahia has become twice. And this substrate 
for semiconductor devices is manufactured through a process as shown in drawing 5 . 
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[0043] First, the liquid which uses a sulfuric acid and a hydrogen peroxide as a principal component washes the front face of the 
copper clad laminate (the Mitsubishi Gas Chemical Co., Inc. make, trade name CCL-EL170) with a thickness of about 0.6mm which 
stuck 1 8-micrometer copper foil on both sides, about 80-degree C desiccation Ayr is immediately sprayed after rinsing, there is no dirt, 
and the surface state changed into the uniform condition. The dry film (the Hitachi Chemical Co., Ltd. make, trade name FOTEKKU) 
with a thickness of 40 micrometers it is thin to the etching resist for forming a circuit pattern in copper foil at a next process was made 
to rival to both sides. After the dry film resist of the irradiated section changed the glass mask in which the negative pattern of desired 
wiring was formed into the condition of being hard to dissolve with a developer, by irradiating superposition and ultraviolet rays, the 
developer containing a sodium carbonate was sprayed by the spray, the resist of a part which ultraviolet rays did not hit was removed, 
and the desired circuit pattern and the pattern of the same dry film resist were formed. Dissolution removal of the copper foil part 
which sprayed about 50-degree C cupric-chloride solution, and was exposed was carried out, and the circuit pattern of the lowest layer 
was formed by spraying a sodium-hydroxide solution by the spray 5 about 50-degree C%, and subsequently, exfoliating a dry film 
resist. 

[0044] next, melanism - it processed and the coat of copper oxide was formed in the circuit pattern front face. By screen-stencil, 
photopolymer ink (the Taiyo Ink Mfg. make, trade name PSR-4000) was left until it printed so that it might become the thickness of 
about 40 micrometers, and the front face dried in oven the Beto ** or extent which is not and it returned to the room temperature. 
Ultraviolet rays were irradiated on the substrate front face, without using a mask. And after putting into 130-degree C oven for 120 
minutes and stiffening resin, the resin front face was roughened with the potassium permanganate solution, and the irregularity of the 
good uniform and detailed resin of the adhesion of plating was formed. 

[0045] Next, nonelectrolytic plating and electrolysis plating were performed in order, and the coat of about 5-micrometer copper was 
formed in the resin front face. And it changed into the condition that the configuration used as Bahia fell out to the copper coat, by 
passing through the same production process as circuit pattern formation of the lowest layer. The pattern at this time has the 
configuration of the cross-joint mold which rotated 90 degrees and combined Bahia of width of face of 35 micrometers, and a die- 
length 70micrometer ellipse like the above-mentioned. Furthermore, the cross-joint mold extracted with short pulse carbon-dioxide- 
laser processing equipment (Mitsubishi Electric 505GTs), the resin which irradiated the phi 1 OOmicrometer laser beam about and was 
exposed on the pattern was removed, copper extracted, and the crevice of the almost same cross-joint mold as a pattern was formed. 
The potassium permanganate solution removed the remnants of resin, after rinsing / desiccation, the DIP coat of the liquefied etching 
resist (Tokyo adaptation make, a trade name (PMER)) was carried out, and the coat of a resist was formed all over the substrate. At 
this time, viscosity of a resist can be made into hypoviscosity lOOpoise or less, and a resist coat can be formed in the condition that air 
bubbles do not remain, in the crevice formed by being slowly immersed in a resist by the dip coater of a vertical mold. By making a 
raising rate into the rate of 10 or less mm/min carried out slowly, it is in the condition with which the resist was got blocked in the 
crevice, and, moreover, a thin resist coat 3 micrometers or less can be formed in a front face. The resist which put into 70-degree C 
oven for 30 minutes, was made to dry a resist, sprayed the developer of dedication by the spray, and was thinly applied to the front 
face was removed after neglect for 10 minutes. Although the resist front face of a crevice is also removed by coincidence at this time, 
since a big difference is in the thickness of a resist, only the resist of the front face where thickness is thin is removed, and only the 
resist of a crevice remains. About 50-degree C cupric-chloride solution was sprayed in the condition, dissolution removal of the 
surface copper foil was carried out, subsequently, the sodium-hydroxide solution was sprayed by the spray 5 about 50-degree C%, and 
the resist was exfoliated. 

[0046] Next, nonelectrolytic plating and stopgap electrolysis plating were performed in order, the coat of about 1 7-micrometer copper 
was formed in the resin front face, copper was filled up with plating and the front face changed the crevice into the smooth condition. 
[0047] Then, the insulating layer and Bahia of a two-layer eye, and the wiring putter of the 3rd layer were formed by forming the 
circuit pattern of a two-layer eye and passing through the still more nearly same production process as formation of above-mentioned 
insulating layer and Bahia, and the production process same subsequently as circuit pattern formation of the lowest layer again. The 
resin film (solder resist) for finally protecting a surface circuit pattern was formed. The substrate for semiconductor devices of this 
invention was obtained at the above process. In addition, although the configuration of Bahia was used as the cross-joint mold in this 
example, this invention does not adhere to this and can also adopt the configuration of a L character mold, a T character mold, etc. 
according to the situation of wiring etc. 

[0048] <Example 5> The substrate for semiconductor devices of this example has Bahia of width of face of 30 micrometers, and a die- 
length 50micrometer ellipse, and the ratio of the dimension of the longitudinal direction to the dimension of the direction of a short 
hand of Bahia has become about 1.7 times. Moreover, the terminal which carries out flip chip mounting of the semiconductor device, 
and the terminal for connecting the solder ball for mounting are prepared in that rear face, and wiring which connects that 
corresponding terminal is prepared in this substrate for semiconductor devices. And this substrate for semiconductor devices is 
manufactured through a process as shown in drawing 5 . 

[0049] First, the phi3 OOmicrometer hole was made in the copper clad laminate (the Mitsubishi Gas Chemical Co., Inc. make, trade 
name CCL-EL1 70) with a thickness of about 0.6mm which stuck 1 8-micrometer copper foil on both sides with the drill, non- 
electrolytic copper plating and electrolytic copper plating were performed, and the flow of a front flesh side was taken. It ground so 
that the inside of a hole might be embedded by resin and a front face might become smooth. The dry film (the Hitachi Chemical Co., 
Ltd. make, trade name FOTEKKU) with a thickness of 40 micrometers it is thin to the etching resist for forming a circuit pattern in 
copper foil was stuck on both sides. After the dry film resist of the irradiated section changed the glass mask in which the negative 
pattern of desired wiring was formed into the condition of being hard to dissolve with a developer, by irradiating superposition and 
ultraviolet rays, the developer containing a sodium carbonate was sprayed by the spray, the resist of a part which ultraviolet rays did 
not hit was removed, and the desired circuit pattern and the pattern of the same dry film resist were formed. Dissolution removal of the 
copper foil part which sprayed about 50-degree C cupric-chloride solution, and was exposed was carried out, and the circuit pattern of 
the lowest layer was formed by spraying a sodium-hydroxide solution by the spray 5 about 50-degree C%, and subsequently, 
exfoliating a dry film resist. 

[0050] next, melanism — it processed and the coat of copper oxide was formed in the circuit pattern front face. By screen-stencil, 
photopolymer ink (the Taiyo Ink Mfg. make, trade name PSR-4000) was left until it printed so that it might become the thickness of 
about 40 micrometers, and the front face dried in oven the Beto ** or extent which is not and it returned to the room temperature. 
Ultraviolet rays were irradiated on the substrate front face, without using a mask. And it put into 130-degree C oven for 120 minutes, 
and resin was stiffened. The phi30micrometer crevice was formed with UV laser-processing equipment (the Sumitomo Heavy 
Industries, Ltd. make, LA VIA-UV2000), it shifted 1 0 micrometers of locations at a time succeedingly, and laser was irradiated twice. 
This formed the crevice of the resin with 30 micrometers [ of minor axes ], and a major axis of 50 micrometers used as Bahia. The 
formation approach of the crevice at this time may make approaches other than the above, for example, the aperture of laser-beam- 
machining equipment, the ellipse instead of a circle, and may process an ellipse at once. 
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[005 1 ] And after putting into 130-degree C oven for 1 20 minutes and stiffening resin, the resin front face was roughened with the 
potassium permanganate solution, and the irregularity of the good uniform and detailed resin of the adhesion of plating was formed. 
The exposure by which the good copper front face which does not have the remnants of resin in the Bahia bottom was stabilized at this 
time can be checked. 

[0052] Next, nonelectrolytic plating and stopgap electrolysis plating were performed in order, and the coat of 1 8-micrometer copper 
was formed in the resin front face. At this time, the crevice which removed and formed resin by laser was completely fill uped with 
copper plating, and changed into the condition that the front face called fill DOBAIA is smooth. 

[0053] Then, the insulating layer and Bahia of a two-layer eye, and the circuit pattern of the 3rd layer were formed by forming the 
allocanon-of-marks pattern of a two-layer eye, and passing through the still more nearly same production process as formation of 
above-mentioned insulating layer and Bahia, and the production process same subsequently as circuit pattern formation of the lowest 
layer again by passing through the same production process as circuit pattern formation of the lowest layer. The resin film (solder 
resist) for finally protecting a surface circuit pattern was formed. At this time, Bahia which connects a two-layer eye and the circuit 
pattern of the 3rd layer was prepared in piles on Bahia which connects the 1st layer and the circuit pattern of a two-layer eye. The 
substrate for semiconductor devices of this invention was obtained at the above process. 
[0054] 

[Effect of the Invention] Since it has the above operations, this invention can make the dimension of Bahia small, and there is high 
connection dependability, and the circuit pattern of high density has the outstanding propagation property of a signal, is stabilized 
further, and can use it as the substrate for semiconductor devices which can be manufactured. 

[Translation done.] 
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* notices * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the top view of Bahia concerning one example of this invention. 
[Drawing 2] It is the top view of Bahia concerning other examples of this invention. 
[Drawing 3] It is the top view of conventional Bahia. 
[Drawing 4] It is the sectional view of Bahia of drawing 2 . 

[Drawing 5] It is the cross-section explanatory view showing the production process of the printed wired board using the conventional 
build up method of construction. 
[Description of Notations] 
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DRAWINGS 



[Drawing 1] 




[Drawing 2] 






[Drawing 3] 
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[Drawing 4] 




[Translation done.] 
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